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Heating the Home 
This circular will help you 
define your home heating 
needs and provide informa-
tion and options that will 
lead to smart energy and 
heating decision-making. 
The information contained in this 
publication was produced by the 
School of Architecture-Building 
Research Council (BRC) at the 
University of Illinois at Urbana-
Champaign. For a c01:nplete set of 
27 Council publications for $30 
calll-800-336-0616. 
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Is your heating system getting good 
mileage? Heating systems like cars oper-
ate at various levels of efficiency, com-
fort, and thrift. This circular will discuss 
what a heating system should do, ex-
plain several of the more common types 
of systems, and review various operation 
and maintenance requirements. 
COMFORT AND OPERATING COST 
You would like the car you drive to 
meet your needs for comfort, safety, and 
econom~ and you probably want the 
same features in your home heating sys-
tem, a system that should work well 
with the house you own and your re-
gion's climate. 
Comfort 
A thermostat measures air temperatures 
and switches heating equipment on and 
off to maintain a fairly even temperature 
throughout a home. Different people re-
quire different temperature settings for 
comfort. We feel comfortable when our 
bodies lose heat at the same rate they pro-
duce it. Heat production changes with 
physical activity and our basic metabolic 
rates. For example, an inactive senior pro-
~uces much less heat than a parent keep-
mg track of an active child. 
Heat loss or heat gain depends on the 
surface temperatures in the room, air 
movement, and air temperature. The sur-
face temperatures affect the amount of 
heat the body radiates to its surround-
The heating system in a home should keep the 
occupants comfortable and still be efficient. 
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The thermostat controls the air 
temperature in the house by 
switching the furnace on and off. 
Some of the heat produced by the 
furnace goes out the chimney. 
ings. Air movement over most of the 
body is controlled by clothing. Room air 
movement is controlled by the heating 
and ventilation system. The easiest factor 
to control is the air temperature, a func-
tion of your heating/ cooling system. 
A thermostat measures air tempera-
tures and switches heating equipment on 
and off to maintain whatever tempera-
ture you set at the thermostat. Different 
temperatures in various areas of the 
house can be produced by adjustments 
to the heat distribution system. 
If the space being heated is large or 
spread out, zoning-using more than 
one thermostat to control heating equip-
ment-maybe a good idea. Zoning is 
also useful when several activities take 
place in the same building. For example, 
you may have an area in your home that 
is used mostly for exercise, and another 
that is devoted to quieter activities, such 
as reading, study, or craft work. If so, 
zoning to provide different temperatures 
in each area may be an attractive option. 
Whether we feel warm or cold de-
pends mostly on air temperature, but 
other factors are important too. A gentle 
current of air may feel comfortable as it 
Heat not· used 
by the house 
Heat contained 
in fuel 
Heat used 
by the 
house 
circulates heat, but a strong draft, even 
when it is from the heating system, often 
seems too cool. Your heating system 
should provide air movement without 
creating drafts. 
Safety 
Safety is critical in any unit that pro-
duces heat by burning a fuel, such as 
natural or LP-gas, fuel oil, or wood. 
These fuels produce carbon dioxide, carb-
on monoxide, nitrogen and sulfur oxides, 
particulates, and water vapor, which can 
result in illness and death when inhaled. 
They must be vented out of the house. 
Heat sources are dangerous if they are lo-
cated too close to flammable fabrics, liq-
uids, or other materials. 
Thrift 
Not all the heat produced by a heating 
source is used to heat the house. Fuel-
burning furnaces and boilers exhaust hot 
combustion gases out through the flue. 
The efficiency of a combustion-type heat-
ing appliance is usually given as the ratio 
of useful heat output to the total heat in-
put generated by burning the fuel, based 
on average winter conditions. 
Furnace efficiency can be expressed as 
a percentage: 
Furnace Heat Output 
Efficiency = Heat Input 
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An old furnace may have an efficiency 
of less than 50 percent, while a new, high-
efficiency gas-fired furnace may have an 
efficiency as high as 95 percent. 
Electric resistance heating is 100 per-
cent efficient. It uses all the electricity it 
consumes to produce heat. A heat pump 
can provide even more heat per kilowatt-
hour because it uses electricity not to gen-
Produc;te; of 
Comvuatlon Out 
(Flue) 
Forced-air fUrnace 
Supply 
Air 
erate heat, but to move it from one area 
to another. Heat pumps are rated by 
what is called Coefficient of Performance 
or COP. The COP is determined by the 
design of the equipment and the tem-
perature of the outside heat source. The 
higher the number, the more energy-effi-
cient the system. 
COP is the ratio calculated by dividing 
the total heating capacity provided by 
the refrigeration system, including the 
circulating fan heat, but excluding sup-
plemental resistance heat (Btuh) by the 
total electric input (watts) x 3.412. 
If the heat pump delivered exactly the 
same amount of heat as an electric resis-
tance heater, the COP would be 1. The 
COP of a heat pump is always greater 
than 1, because there is always some heat 
that can be transferred from the outside 
source (air or water) and delivered into 
the house. 
HEATING SYSTEMS 
The major types of heating systems are 
forced air, pumped hot water, heat 
pump, and electric resistance systems. 
Less common systems include unit heat-
ers; stoves burning coal, wood, wood pel-
lets, corn, oil, gas, and other materials; as 
well as the older steam and gravity hot-
water and hot-air systems. There are 
probably as many models of these sys-
tems as there are makes of cars. Your 
choice of system and model will depend 
on the benefits and limitations of each, 
your specific needs, and the time you 
take to shop around for a system that fits 
your budget. 
Forced-Air Furnace 
In a furnace, a fossil fuel is burned to pro-
duce heat. Air enters the furnace to pro-
vide oxygen to the burners, and combus-
tion products are vented to the outdoors 
in a combustion air stream, usually 
through the chimney. The combustion air 
stream moves because the combustion 
products are lighter than cold air. Move-
ment is also assisted by a fan. 
Another air stream travels from the re-
turn grille, through the return ducts and 
filter, to the blower that pushes the air 
past the heat exchanger. The circulated 
air stream and the combustion air stream 
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are separated at the heat exchanger and 
are not allowed to mix. The circulated air 
stream is heated as it passes across the 
heat exchanger. From there, the air flows 
through supply ducts and past dampers, 
which are used to balance air flow 
throughout the house, and through sup-
ply diffusers into individual rooms. 
The heart of the furnace is the heat ex-
changer, which does not allow the circu-
lating air and the combustion gases to 
mix, but does transfer the heat from the 
combustion gases to the circulating air 
stream. If the heat exchanger is corroded, 
cracked, or has holes, carbon monoxide 
and other dangerous and sometimes le-
thal combustion products may enter the 
house. In that case, the heat exchanger or 
The supply air and the exhaust air are sepa-
rated by the heat exchanger and are notal-
lowed to mix. 
furnace must be replaced by a qualified 
service professional. 
A forced air system is often selected 
when central air conditioning is installed 
because the blower and duct work can be 
used for both heating and cooling sys-
tems. 
Furnaces can be fueled by natural or 
LP-gas, fuel oil, wood, coal, or electric re-
sistance elements. All but electric resis-
tance elements produce combustion 
products, which need to be vented. 
Combustion products are vented into a 
chimney or vent system. All fuel-burning 
systems lose some heat through the flue. 
The more efficient the furnace, the cooler 
the combustion gases and the less heat es-
capes through the flue. Temperatures of 
combustion gases from older furnaces, 
which are less energy efficient, often ex-
ceed 400 degrees. These hot gases rise 
through the chimney rapidly and keep 
the chimney warm enough to prevent 
the moisture contained in the flue gases 
from condensing. 
Recent federal legislation requires new 
furnaces to have efficiencies of 78 percent 
or higher, which may produce flue gas 
temperatures of 200 degrees or less. A 
chimney that performed well with a low-
efficiency furnace may show signs of 
staining and material breakdown after a 
high-efficiency furnace is installed be-
cause the combustion gases are cooler, 
causing condensation to occur inside the 
chimney. If you are installing a furnace 
with a 78 percent efficiency rating or 
higher, your chimney must be inspected 
and upgraded if necessary. 
An induced-draft furnace is about 80 
percent efficient. An electrically powered 
fan blows the combustion products 
through the inside of the heat exchanger 
and into the flue. Because the gases are 
cool and do not heat the flue as much, 
there is a greater chance for condensation 
to form. 
A condensing furnace, which has an ef-
ficiency rating above 90 percent, vents 
combustion gases so cool that the mois-
ture condenses even before it leaves the 
furnace. These gases are rarely dis-
charged through a chimney flue. Instead, 
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Furnace filters should be checked, 
cleaned or changed regularly. 
6 
plastic piping, often made of polyvinyl 
chloride (PVC) is used to exhaust them 
through the side or roof of the house. The 
condensed water is collected at the fur-
nace and drained away. (For more infor-
mation about chimneys, see CHIMNEYS on 
page 9.) 
Heat is turned on and off by the 
thermostat. Furnace burners need to be 
ignited when the thermostat calls for 
heat. Older gas-fired furnaces use a small 
gas flame or pilot light that remains lit 
throughout the heating season. Newer 
units use electronic ignition. Oil burners 
use an electric spark ignition system. 
Furnace filters keep the blower and 
cooling coil free of accumulated dust and 
dirt and reduce the amount of dust 
blown around the house. Furnace filters 
must be checked regularly and replaced 
or cleaned when they begin to clog. Con-
ventional fiberglass filters remove only 
large particles from the air, and often cap-
ture as little as 5 percent of the dust in 
the air stream. High-efficiency mechani-
cal filters, using a pleated paper filter, re-
move about 95 percent of the dust, in-
cluding particle sizes as small as tree pol-
lens. Electronic filters remove about 99 
percent of the dust, and particles down 
to grass pollens and smoke. 
The blower moves the circulated air 
around the outside of the heat exchanger 
to prevent it from overheating. Bearings 
in many old blowers need to be oiled 
yearly. New blowers have sealed bear-
ings, which do not need to be oiled. Fan 
blades on both new and old blowers may 
become dirty and should be cleaned by a 
service professional. Many manufactur-
ers recommend cleaning and servicing 
on an annual basis. 
Hot Water 
In a pumped hot water, or hydronic, sys-
tem, heat is produced in a boiler and is 
distributed throughout the house by hot 
water that is pumped to radiators or 
coils in the different rooms. 
Heat production in a boiler is similar to 
heat production in a furnace. A fuel is ig-
nited and burned and combustion prod-
ucts must be vented outdoors. Just as 
with furnaces, there are induced-draft 
and condensing types of boilers. 
A boiler has a water jacket rather than 
a heat exchanger. Water propelled by a 
pump circulates through the jacket 
where it picks up heat from the combus-
tion chamber. The water circulates to ra-
diators, convectors, or fan-coils that heat 
the rooms. 
Hot water heat uses no blowers or duct 
work. Instead, radiators and convectors 
(baseboard units) are heated by the circu-
lating water, and the air in contact with 
them rises and circulates in the room. 
Many new hydronic systems are being in-
stalled using plastic tubing run in the 
floor system to heat the floors which act 
as radiators. The heat from a hydronic 
system is silent and practically draft-free 
if the radiators or convectors are prop-
erly located (usually under windows). 
It is not practical to convert a hydronic 
system to provide summer cooling. The 
Convector units like this are used to heat 
homes that have a hot water heating system. 
(Jt 
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Heat pump systems can both 
heat and air condition a house. 
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system also reacts slowly to changes in 
heating needs and there is no air filtra-
tion element. The pump (if any) requires 
seasonal inspection and the water jacket 
must be inspected for corrosion and po-
tential leaks. Hot water heat is comfort-
able and may be cost-effective, particu-
larly if cooling is not required. 
Many users believe hot water heat 
keeps their homes from drying out while 
forced air systems produce "dry" heat. 
However, neither type really adds or sub-
tracts moisture. Low humidity inside the 
house is caused by excessive movement 
of outside air into the house. In new, 
tightly-built energy-efficient houses, it is 
possible to have excessive humidity. 
Two effects of forced air heat may 
cause people to feel it is drier. First, 
forced air circulates more air in a room. 
Moving air increases evaporation of per-
spiration which may make people feel 
dryer. Second, an improperly installed 
and adjusted warm-air system may in-
crease outside air infiltration. 
Electric Resistance 
The simplest heating system is an electric 
resistance system. 
Typical resistance units include: 
• baseboard units, 
• individual fan-assisted space heaters, 
• a furnace with a resistance element as 
the heat source, 
• gypsum ceiling panels that contain resis-
tance elements, and 
• resistance elements installed in floor sys-
tems. 
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The economics of electrical resistance 
heating systems vary with the power 
cost in relation to other fuels. Because the 
installed cost of an electric resistance 
heating system is usually considerably 
less than the cost of other systems, it may 
be a better value, depending on fuel cost. 
Electric resistance systems are control-
led by a switch or thermostat. Because 
they require no ducts or piping, they are 
particularly adaptable for remodeling 
projects. Electric resistance systems are 
simple to install and can provide room-
by-room temperature control. They also 
lack the hazards associated with fuel 
combustion and produce no indoor pol-
lution. 
Electric resistance heating may require 
a larger electric service to the house, usu-
ally 200 amps. The units should be in-
stalled by qualified electricians, and 
should be located away from flammable 
items. 
Air-to-Air Heat Pump 
A heat pump is a piece of electrically-
powered equipment that can both heat 
and cool a house. Like an air conditioner, 
it has two coils, one indoors and one out-
doors. In winter, the outdoor coil absorbs 
heat from the air and pumps it to the in-
door coil. House air is circulated over the 
indoor coil, heating the air. During the 
summer, heat is absorbed from the air 
passing over the indoor coil and is trans-
ferred to the outdoor coil, acting just like 
any typical air conditioning unit. 
A heat pump uses electricity to transfer 
heat between the outdoor and indoor 
coils. As it gets colder, there may not be 
enough heat available in the outside air 
to heat the house. A secondary heat 
source-usually an electric resistance ele-
ment-is often used with this system. In 
some areas, a gas-fired furnace is used as 
a back-up system. The heat pump is 
more economical when the outdoor tem-
peratures are higher, but the COP drops 
as the temperature gets colder, possibly 
making the gas-fired system cheaper to 
run in very cold weather. 
Heat pumps move refrigerant between 
an evaporator coil and a condensing coil. 
Heat is released at the condenser coil 
where temperatures are much cooler 
than at the furnace heat exchanger. The 
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circulating air in a heat pump system 
often is only 90-100 degrees, whereas the 
circulating air in a fossil fuel system is 
100-140 degrees. For adequate heat to be 
delivered to the rooms, more air must be 
moved through the supply ducts than 
with a fuel-fired system. Greater care 
must be used in locating the supply regis-
ters to prevent uncomfortable drafts in 
the rooms. 
Heat pumps may need more mainte-
nance than other systems because they 
are complex machines and some of the 
controls are located outside the heated 
space, making them vulnerable to 
weather-related problems. 
Just as with a furnace, the air from a 
heat pump is distributed through the 
house using a system of return grilles, 
duct work, filters, blower, and supply 
ducts. Because the power source is elec-
tricity, there are no combustion products, 
so a chimney is not needed and there is 
no health risk from carbon monoxide poi-
soning. 
Geothermal Heat Pumps 
As one of the most efficient systems 
available today, the geothermal heat 
pump uses the earth's warmth to heat in 
winter and cool in summer. They can do 
this because the soil temperature below 
five feet remains an almost constant 55 
degrees throughout the year. The most 
common system uses vertical loops of 
pipe in a well or horizontal loops of pipe 
buried at least five feet below the soil sur-
face to absorb or discharge heat. The sys-
tem is closed so the same anti-freeze solu-
tion is continuously recirculated through 
the system. 
The COP of geothermal systems is 
often in the 3.0-3.5 range, making them 
very economical to operate. Because of 
the constant temperature, back-up sys-
tems may not be necessary. The installa-
tion cost is higher than an air-to-air sys-
tem because of the additional cost of 
drilling the wells or cutting the trenches 
for the earth loops. All geothermal instal-
lations should be individually designed 
by an experienced engineer or installer. 
MINOR SYSTEMS 
Let's take a look at a few of the less 
commonly used systems. 
Unit Heaters 
U nit heaters are designed to heat a spe-
cific area only. They are often installed to 
supplement an existing system after a 
renovation or addition has been made to 
a house. 
All gas-fired units should vent out-
doors. Do not use unvented gas-fired or kero-
sene heaters. Both put dangerous levels of 
carbon monoxide, carbon dioxide, nitro-
gen oxides, sulfur oxides, carbon parti-
cles, and water vapor into the air. Vented 
units can be satisfactory heat sources. 
Wood-Burning Stoves 
W ood-burning stoves are commonly 
used as space heaters. They provide eco-
nomical comfort where firewood is read-
ily available. The venting requirements 
for wood stoves are quite strict. Clear-
ance must be maintained between the 
wood stove and flammable surfaces. 
They have been found to be major 
sources of indoor air pollution. 
Steam Systems 
S team heating was common from 1900 
to 1950. Water is boiled and the steam 
rises through piping to radiators. In a 
one-pipe system, water vapor condenses 
at the radiators and returns to the boiler 
in the same supply pipe. If the water re-
turns through another pipe, it is a two-
pipe system. There are no pumps in resi-
dential steam systems. Because a steam 
radiator is either on or off, more tempera-
ture control within the rooms can be diffi-
cult. 
Two-pipe steam systems are usually 
modernized by converting them to 
pumped hot water systems. Converting 
one-pipe systems is usually not practical. 
Steam systems are adaptable to very 
large houses where duct work would be 
difficult to install. 
Steam and hot water boilers may fail 
due to lack of proper maintenance. The 
low water cut-off (safety device) should 
• 
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Some thermostats have mercury 
switches to control the heat in 
the house. 
be drained weekly during the heating 
season to ensure that the boiler will shut 
off in an emergency. 
Gravity Hot-Water System 
The concept behind the gravity hot-
water system is that hot water is lighter 
than cold water. In this system, piping to 
the radiators is arranged so that heated 
water circulates naturally to the radia-
tors. Most gravity hot-water systems 
have been converted to forced hot-water 
systems that use a pump to distribute 
heat. 
Gravity Hot-Air System 
A gravity hot-air system uses the natural 
buoyancy of hot air to distribute it 
through the house. The furnace is big. It 
is often called an octopus because of its 
large supply and return ducts. Air does 
not move well horizontally, so most sys-
tems deliver air near the center of the 
house. Drafts often occur because there is 
no heat source under the windows to 
counteract the flow of cool air down the 
glass. Gravity hot-air systems are so inef-
ficient that they should be replaced, even 
if they still operate. 
TEMPERATURE CONTROL 
A thermostat is a switch used to con-
trol temperature automatically. Some 
thermostats use a bi-metal bar that bends 
with changes in temperature. When a 
thermostat calls for more heat, the free 
end of the coil makes contact and com-
pletes a circuit, which turns on the heat-
ing system. 
A more common type of thermostat 
uses a bi-metal coil attached to a glass 
vial containing a mercury droplet. As 
this coil expands or contracts, the mer-
cury slides from end to end, the circuit 
controlling the heating system is either 
completed or interrupted. A third type, 
newer than the others, uses solid-state cir-
cuitry with a digital read-out. Some 
thermostats may offer features such as 
timed use and nighttime setback. 
Night setback should be no more than 
10 degrees, and if the outdoor tempera-
ture is near zero or below, no setback is 
recommended. In a poorly insulated, 
drafty house, night setback can save as 
much as 10 percent on fuel bills. In a 
tight, well-insulated house, the savings 
may be as little as 2 percent. 
As mentioned, some systems are 
zoned, providing different amounts of 
heat to different areas. Each zone has its 
own thermostat. 
Zoning can be delivered by: 
A. separate heating units, 
A. motorized dampers {in forced air sys-
tems), or 
.A electrically controlled valves (in hot 
water systems). 
All systems should be balanced before 
being put into operation to deliver com-
fortable amounts of heat throughout the 
house. They can be balanced again dur-
ing a service call. Homeowners can also 
balance their systems to provide heat 
where it is needed. See the boxed informa-
tion on the next page. 
A hydronic system is balanced by open-
ing or shutting valves, either in the hot 
water supply lines or at the radiators. 
Warm air systems are balanced using 
dampers in the supply line or at the regis-
ters. 
CHIMNEYS 
All combustion products must be 
vented from the house. Traditionally, 
chimneys have served this purpose. 
Combustion gases are hot and rise natu-
rally to the outdoors. The hotter the 
gases, the more effective the venting, and 
the greater loss of heat. Chimney walls 
must be airtight so that combustion 
gases cannot enter the living space. 
Brick or block masonry chimneys are 
the most common in older houses. If 
natural or LP-gas is burned, these chim-
neys should be lined with a suitable ma-
terial, such as refractory terra cotta flue 
liner, metal liner (usually stainless steel), 
or appropriate cement or grout. If gas is 
the only fuel burned, a Class B gas vent 
can be installed inside the existing chim-
ney as a liner, or installed near the exist-
ing chimney and the chimney removed. 
If there is an oil burner, a Class L vent 
should be used. Only one type of fuel 
can be connected to one flue. 
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Balancing Your System 
Step 1. Open all dampers in the 
duct system and at register and 
grille faces. If you do not know 
where the dampers are, ask your 
contractor. 
Step 2. Adjust the room thermo-
stat to a comfortable temperature. 
Step 3. Leave six or more ther-
mometers at table height in various 
rooms and check them once or 
twice a day. (The thermometers 
should give the same reading when 
placed together.) 
Step 4. Partially close the damp-
ers-preferably in the duct sys-
tem-that are supplying rooms that 
are too warm. 
Step 5. When the system is bal-
anced to provide temperatures that 
are comfortable, the damper set-
tings should be marked. 
This method can be repeated dur-
ing the cooling season by partially 
closing dampers in ducts that over-
cool the warmest rooms until a com-
fortable temperature is reached. 
When you reach the right balances 
for the heating and the cooling sea-
sons, mark those settings for the fu-
ture. 
Masonry chimneys are subject to dete-
rioration by moisture. Combustion gases 
contain great amounts of moisture and 
contaminants that are mostly acidic. The 
dew point temperature of well-burned 
natural gas, for example, is 140 degrees. 
If flue gases cool below this, acidic con-
densation could occur. When furnaces 
and boilers are energy-efficient, there is a 
risk of more condensation and resulting 
damage. 
Chimneys used with energy-efficient 
~urnaces and boilers should be regularly 
mspected and relined when necessary. 
The specified clearances must be main-
tained between any chimney or vent and 
any wood framing or surfacing materials. 
OPERATION AND MAINTENANCE 
Just like your car, your heating system 
will need periodic maintenance. Forced 
air systems have filters that must be 
changed regularly. Fiberglass filters 
should be changed before they block 
ligh~. The fre~uency will vary with living 
hab1ts-keepmg long-haired pets will 
mean more frequent changes, for exam-
ple. Other filters should be changed ac-
cording to each manufacturer's instruc-
tions. Electronic filters should be tested 
cleaned, and repaired when necessary. ' 
Some forced air systems include hu-
midifiers, which may be helpful where 
winter dryness causes discomfort. Caulk-
ing around windows and doors to re-
duce air infiltration is a better solution 
than using a humidifier. Plate-type hu-
midifiers are not recommended. If a 
power humidifier is used, it must be 
cleaned carefully according to the manu-
facturer's directions, at least annually. 
Some local water conditions may require 
more frequent maintenance. 
Hot water systems require occasional 
oiling of the pump. If radiators are used, 
they may need to be "bled" to release 
any air trapped in the system. 
PLANNING A HEATING SYSTEM 
Before planning a heating system, first 
make sure your home is well insulated. 
Insulation 
You may want to call your utility com-
pany to find out how much insulation is 
adequate in your area. 
Checking insulation in the attic re- · 
quires merely examining it. You can in-
spect wall insulation by looking closely 
~r probing around the outside of the plas-
tic or metal box containing the electrical 
receptacle after removing the cover plate. 
Heating systems, except for steam, are 
sized according to the amount of heat 
that is expected to be needed. This means 
that a large home that is well insulated 
may not need a large heating unit. To get 
he~p estimating your home's heating re-
qmrements, contact your local heating 
contractor or utility company. 
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Electricity Natural Gas Propane Oil 
COP Seasonal Seasonal Seasonal 
Efficiency Efficiency Efficiency 
1 2 3.5 80% 93% 80% 93% 80% 93% 
1.5¢ 3.0¢ 5.3¢ $0.35 $0.41 $0.32 $0.38 $0.49 $0.57 
1.8¢ 3.5¢ 6.1¢ $0.41 $0.48 $0.38 $0.44 $0.57 $0.67 
2.0¢ 4.0¢ 7.0¢ $0.47 $0.55 $0.43 $0.50 $0.66 $0.76 
2.3¢ 4.5¢ 7.9¢ $0.53 $0.61 $0.49 $0.56 $0.74 $0.86 
2.5¢ 5.0¢ 8.8¢ $0.59 $0.68 $0.54 $0.63 $0.82 $0.95 
2.8¢ 5.5¢ 9.6¢ $0.64 $0.75 $0.59 $0.69 $0.90 $1.05 
3.0¢ 6.0¢ 10.5¢ $0.70 $0.82 $0.65 $0.75 $0.98 $1.14 
3.3¢ 6.5¢ 11.4¢ $0.76 $0.89 $0.70 $0.81 $1.07 $1.24 
3.5¢ 7.0¢ 12.3¢ $0.82 $0.95 $0.75 $0.88 $1.15 $1.34 
3.8¢ 7.5¢ 13.1¢ $0.88 $1.02 $0.81 $0.94 $1.23 $1.43 
4.0¢ 8.0¢ 14.0¢ $0.94 $1.09 $0.86 $1.00 $1.31 $1.53 
4.3¢ 8.5¢ 14.9¢ $1.00 $1.16 $0.92 $1.07 $1.40 $1.62 
4.5¢ 9.0¢ 15.8¢ $1.06 $1.23 $0.97 $1.13 $1.48 $1.72 
4.8¢ 9.5¢ 16.6¢ $1.11 $1.29 $1.02 $1.19 $1.56 $1.81 
5.0¢ 10.0¢ 17.5¢ $1.17 $1.36 $1.08 $1.25 $1.64 $1.91 
5.3¢ 10.5¢ 18.4¢ $1.23 $1.43 $1.13 $1.32 $1.72 $2.00 
• 
5.5¢ 11.0¢ 1.9.3¢ $1.29 $1.50 $1.19 $1.38 $1.81 $2.10 
5.8¢ 11.5¢ 20.1¢ $1.35 $1.57 $1.24 $1.44 $1.89 $2.19 
6.0¢ 12.0¢ 21.0¢ $1.41 $1.64 $1.29 $1.50 $1.97 $2.29 
Fuel Cost plier is offering a rate that is less than the 
Not all fuels have the same heat content. 
equivalent rates shown, you would be 
Here is a sample of the heat content of 
able to reduce your heating cost by in-
several fuels: 
stalling that equipment. 
A Electricity 3,413 Btu per kWh For example, if the system you are now 
A Natural gas 100,000 Btu per therm 
using is an electric furnace, operating at 
a COP of 1, and the local price is 3.5 cents 
A LP-gas 92,000 Btu per gallon per kWh, it would be equivalent to an 80 
A #2 Fuel Oil 140,000 Btu per gallon percent natural gas system at 82 cents 
Estimating the cost of heating your per therm. (See the colored line on the 
home requires information on many con- chart.) If the price of natural gas is less 
struction and usage variables. However, than 82 cents per therm, then natural gas 
by using the chart on this page, you can would be more economical. 
make a comparison between the various There are three columns for electricity, 
fuels and efficiencies of heating equip- with different values for the COP. Elec-
ment. tric resistance heat has a COP of 1. The 
Locate on the table above the type of average air-to-air heat pump in the mid-
fuel and furnace efficiency that you are west has a COP of 2. A geothermal heat 
currently using or considering. Move pump has an average COP of 3.5. You 
down the column of numbers until you should not determine the cost of either 
find the approximate price per unit for gas or electricity by dividing your cur-
that fuel. Draw a line across the page un- rent bill by the number of therms or kilo-
der that fuel price. If your energy sup- Watt hours used. The bill includes the fa-
11 
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cilities charge and other fixed costs. The 
figure that should be used in the com-
parison should be the cost of an addi-
tional unit of power or fuel. That number 
is available from your power I fuel sup-
plier. 
To use another example, if you wanted 
to compare the cost of an LP-gas system 
with electricity, there are several possibili.:. 
ties. If LP-gas sells for 75 cents per gallon 
and is used to fire a furnace having an ef-
ficiency of 80 percent, and the cost of elec-
tricity is 3.5 cents per kWh, then compa-
rable electric systems would be: 
_. Geothermal (3.5 COP) at 12.3¢/kWh, 
or; 
_. Heat Pump (2 COP) @7¢/kWh, or; 
_. Electric Resistance ( 1 COP) at 
3.5¢/kWh. 
AFUE and HSPF 
One last word about heating system effi-
ciency. 
The most accurate way to judge the ef-
ficiency of a furnace, boiler or heat pump 
is by its seasonal efficiency. The key word 
is seasonal. A system's steady state effi-
ciency, or COP, represents performance 
at one specific temperature, not over the 
duration of a normal winter. The federal 
standard for rating furnaces and boilers 
is AFUE, or Annual Fuel Utilization Effi-
ciency. The minimum acceptable AFUE 
for natural gas, LP or oil furnaces or boil-
ers is 78 percent, while the highest AFUE 
is about 97 percent. Heat pumps are 
rated by their HSPF, or Heat Seasonal 
Performance Factor. The federal mini-
mum is presently 6.8. When considering 
any of these systems, remember that the 
higher the AFUE or the HSPF number 
the more efficient the system is season-
ally and, therefore, the less fuel will be 
used. 
Understanding what you want from a 
home heating system is like under-
standing what you want from a car. 
When you shop for a car, before making 
a selection, you consider comfort, level of 
maintenance, budget, and the style ap-
propriate to your needs. You now have 
the information you'll need to ask the 
right questions about these factors before 
selecting a heating system that is just 
right for your home. 
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